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Fluids Z C�[ – 3D \H]_^<Z�`Ta5b
^ NBPQE0c5C-SVE0C-XYdVe5E-DHfgNB;TXhR ]_^<Z�`>a e5E-DHfgNB;TXjilk mV;TXj?QnTE
]_o :<pqL�PQ;>WYdVNQXjrs[TNBE-dTDH;TXTt ] =FP ` dTuYi

:.;T=@?BA0C-DHE ] PBC-fvfwR�PQ;>A

:<WYU>E-DHuYNBfg;TD�;>Dlp�DFC�XYL-njx5E-C-d�R�yvC�SjE�f Z kzMOnY;>SjC�f :.;T=@?BA0C-DHE o C-XTC-{YE�D%R�|_;T[>E-DH?�M0kJp�NQE�dTDH;TX
:<L�nYE-d>WYPQE0:<?BC-DH? a C-?BE$R�:<?BC-DH?QE�dj[>E-=@;>DFE0y}C-Xhk>~J�l~z�T�>� :.L-nYE�dTWYPBE��OXYd a C�?QE�R�c5tQ�

�5���<�<�B�-�����-�.�F�'�
] C�PQL�WYPBC-?BE�?BnYE0fg;TPBWY?BNQ;>X+?B;j?BnYE0��WYPBE-D�C-XTdTtB;TD�MOnYNBX -Z C-��E-D�c5C�uYNQE�D�:<?Q;>�YE-f�E-�>WYC-?BNB;TXYf�;TXjSjWYPB?BN -[TPB;TL-�jfg?BDFWTL-?BWYDFE�dj{TDFNBdTf'k
] C�PQL�WYPBC-?BNQ;>XYf8SVC-�+[TE0E-NB?QnYE�D�?QNBSjE0C-L�L-WYDHC-?BE-�>;TD�C-L�L-E�PQE�DFC�?QE�dj?B;jC0fg?BE-C�dT��fv?QC�?QE0[T�+fgC-L�DFNB=@NBL-NBXY{j?QNBSjE0C-L�L-WYDHC-L��.kJM8nYE�fvL-nYE�SjEfvnYC-PBP�WYfgE0C0=@NBXYNQ?BE

-
uY;TPBWYSVE�C�UTU>DF;>C-L-njA�NB?Bn+WYU>A�NBXYdTNBXY{j;T=l?QnYE0XYWYSVE-DHNBL-C-P�=FPQWY�TE-f�WYfgNBXY{+E�NQ?BnYE�Dl|_;>E$��f8fvL-nYE�SjE0;TD�uYC�X Z E-E�D%��ffvL-nYE�SjE��TC�PQ?BnY;TWT{Yn+?BnYE0C-PB{Y;TDHNQ?BnYS�SVC-��[>E�L�nYC-XY{TE-dVC-f�dTE-uTE-PB;TUTSVE-XT?Qf�A�C�DFDHC-XT?�k

�5���<�<���g�H�-�0�5�<�<�-�>�T�>�$�> ��5�-�<�<�B�-�������<�F���5�-¡��T��¢8�
M8nYE0dTE-uTE-PB;TUTE�D�NQf�C�L�WYfg?B;TSVE-DH�Tfv;j?BnYE0DFE��TWYNBDHE-SVE-XY?Bf8C�DFE0C-U>UTDH;TuYE�dlk
£s¤$¥T¦�§�¨Q©�ª8«�¬�­-«T®>ªg¯B°g¥>±Q®>¯Qª�«T®V¯Q²>©�ªv«H¬-¯Q³_¥>°g©0´T©�µ-©-¨B«J§�¦5©-®>¯$¥>°g©0­-«>¦�§l¨B©-¯B±Q«>®j´>¥T¯B©�¥>®T´�§l°g«>¶T°v¥T¦5¦5±B®T¶V¨Q¥>®T¶T·>¥T¶>©-¸�¹�®j©K¤$¥>¦�§l¨B©
«�¬�­-«T®>ªg¯B°g¥>±Q®>¯Qª�«T®V¯Q²>©�ªv«H¬-¯Q³_¥>°g©O§l°v«T´T·>­-©�´j±Bª8¯B²T©O§l¨B¥T¯ ¬-«T°g¦º±Q¯�³_±B¨Q¨�°g·>®j«>®T¸
»_�B H��¼5½>¡-�B���>�<¢��5�<�.�-�T�>¡-¾��5�-¡-�>�-¢8�

o ;>dTNB=@NBL-C-?BNB;TXYf�A�NBPBP$XT;T?�DFE��TWYNBDHE�C0L-nYC�XY{YE0NQXj?QnTE�fv;T=@?BA0C-DHE�d>E-fgNB{YX
¿ ©-µ�©-°g¥>¨�ªg«H¬-¯B³_¥T°g©0¨B± ¬-©�­KÀ$­�¨Q©0«J§�¯Q±B«T®>ª8¥>®T´V´T©-µ�©-¨B«J§�¦5©-®T¯�¥z§T§l°v«T¥>­-²T©�ª8¥>°g©0©Á¤�§l¨B¥T±B®T©-´V±B®�¹�§>§l©�®T´T± ¤ÃÂF¸VÄ<²T©0ªg«�¬z¯B³_¥T°v©
¦5¥>®T¥>¶T©-°�¥T´>«J§�¯Qª�¯Q²>©�ªv«H¬-¯Q³_¥>°g©0¨Q± ¬-©�­KÀ$­-¨B©0¥T®T´V¥J§>§l°v«T¥T­�²j¦5«>ªg¯�¥J§>§l°v«J§l°v±Q¥>¯Q©0¯B«j¯B²T©�±Q°.§l°v«HÅ-©-­-¯B¸T£O¸�¶T¸�Æ>± ¬�¯B²T©0ªg«�¬z¯B³_¥T°v©�§�°g«HÅ-©-­�¯
±Bª�¯Q«>«j­�«T¦�§l¨B©Á¤Ã¯B«j¥>¨Q¨B«T³Ç¥V´T±B°g©�­-¯�¯B°g¥T®>ªg±B¯Q±B«T®�¬-°g«T¦º·Tªg©�°8°v©-È>·T±B°g©-¦5©�®T¯Bª8¯B«V­-«T´>©-Æ>¯Q²>©-®V¥j´>©-ªg±B¶T®�§l²>¥Tªv©�±Bª8¥>´T´>©-´V¯Q«V¯Q²>©
¦5±B®T±B¦5·T¦ºªg«H¬-¯B³_¥T°g©0¨B± ¬-©�­KÀ$­�¨Q©

.

É5���Q�B�T���-�>Ê<�Q���8�5��¡-�>�-¢8�
:.;TWYDHL-E ] ;Td>E$R�rs[TNBE-d>DF;>XYt ] =FP ` dTuYi>tQfv;TWYDHL-E0NBf8?BnYE0?Q;>U -PBE-uTE-P�dTNBDFE�L-?B;TDH��=@;>D�?QnYE ]_^<Z�`>a e5E-DHfgNB;TXjijU>C-L-�TC-{YE�kJMOnTE�U>C-L-�TC-{YEC�PQfv;jNBXYL�PQWYd>E-f�uYC-DHNB;TWYf�fgWYU>UT;>DF?�L-;>dTE�f8=F;TD�UTDHE

-
C-XYdVUT;>fg?

-
U>DF;>L-E-fvfgNBXY{hkz:<UTE�L-NB=@NBL-C-PBPB��?QnTE ]_^<Z�`>a fg;>WYDHL-E0L-;Td>E�NBf�L-;TXT?QC�NQXYE�djNBX?BA0;jd>NQDHE-L�?Q;>DFNBE-fv�jrs[>NQE�dTDH;TXYt ] =@P ` d>uYiTtBfg;>WYDFL�E-tBL-=FP ` dTtBdTNBfg?�C-XYd�rs[>NQE�dTDH;TXYt ] =@P ` d>uYiTtBfg;>WYDFL�E-tBL-=FP ` dTtBPQNB[Tf'k

a ;>L-WYSVE-XT?QC�?QNB;TXhR�ËHX+nY?BSVP$=F;TDHSjC�?�;TX+?BnYE ]_o :<pqL�PQ;>WYdjNBX+rs[>NQE�dTDH;TXYtBUTWT[TPBNQL�ÌTnY?BSjPBt ] =@P ` dTuTiTtBL-=@P ` d>uYilk nY?QSVP�C-XYdVuYNBfgNB[TPBE�;>X+?BnYEA0E-[VC-?ÁR
http://fmad-www.larc.nasa.gov:80/~biedron/Cfl3dv6/cfl3dv6.html

M8E-fv? ] C�fgE�fwR�ËFXjrs[TNBE-d>DF;>XYtQU>WY[TPBNBL-ÌTnT?QSVPQt ] =@P ` d>uYiTtBÍ a ?BE-fv?QL�C-fvE-f�C-XYdVrs[TNBE-d>DF;>XYtQU>WY[TPBNBL-ÌTnT?QSVPQt ] =@P ` d>uYiTt `Ta ?BE-fv?QL�C-fvE-fg�>C-XYduTNQfvNQ[>PQE0;TXj?QnYE0A0E-[VC-?ÁR
http://fmad-www.larc.nasa.gov:80/~biedron/Cfl3dv6/cfl3dv6_testcases.html

k o WYPB?BNQU>PQE0L-;>SjU>PQE�?QE0fgE�?Qf�;T=lNQXTUTWY?�C-XTd;>WY?BUTWY?�=@;>D�[TE-XTL-nYSVC-DH�+?BE-fv?Qf�;T=l?QnTE�L�;TdTE0C-DHE0C-uYC�NQPBC-[>PQE�kJMOnTE�nY?BSVP$=FNQPBE-f�{YWYNBdTE0?BnYE�WTfgE-D�?BnYDH;TWY{Ynj?QnTE�?BE-fv?QNBXY{+U>DF;>L-E�fgfwk



p�C-L-�TWYUj;>=h:.;TWYDHL-E�R-;>X+d>SjfvfÏÎÐ[>NQE�dTDH;TXYt ]_^<Z�`>a e5iTÌT�Ï| ] x5ËHe5��:<tBL-=FP ` dTuYi�k C-fvL-NBN�k a �ÏM8�ÑA0nYE-DHE a �ÏM8�ÑNBf8;>=h?BnYE0=@;TDHSÍ>�ÏWY{YÍTm>mTmV=@;>Dl�ÏWY{TWYfg?�ÍT�>ÍTm>mTmlkzMOnYE0[TC�L-�YWTUjfv;TWYDHL-E0L-;>XY?QC�NQXTf8C�PQP�;T=l?BnYE�U>DFE
-
C�XYdVUT;Tfv?

-proc
E-fgfvNQXT{+fg;>WYDHL-E0L-;Td>E-f�C-f�A�E�PQPÁk

p�C-L-�TWYUj;>=hM8E-fv?�R�;TXjdTSVfgf5ÎÐ[TNBE-d>DF;>XYt ]_^<Z�`Ta e5i>ÌT�Ï| ] x5ËFe5�O:<tQÍ a MOE�fg?BL-C-fvE-f�C-XYd
@biedron/CFL3DV6_ARCHIVES/3DTestcases

p�C-L-�TWYUj;>= a ;>L-WYSVE-XT?QC�?QNB;TXhR�;>X+dTSVfgf5ÎÐ[>NQE�dTDH;TXYt ]_^<Z�`Ta e5i>ÌT�Ï| ] x5ËHe5��:<tBÒ
E�[TÌ a ;TL-WTSjE�XY?QC�?QNB;TX
£s¤$¥T¦�§�¨Q©�ª8«�¬�´T©-¨B±Bµ-©-°v¥TÓ>¨Q©�ª8±B®T­�¨Q·>´T©0´T©-ªv±Q¶>®j´>©-ªv­-°g± §l¯B±B«T®TÆ>ªg«>·T°g­�©�­�«T´>©-ÆT­�«T¦�§�«T®T©�®T¯ Ô�·>®T±B¯�¯Q©�ªg¯BªgÆT¥>®T´V¯Q²>©�¯B©-ªv¯�°g©-ªv·T¨B¯QªvÆT¨B±Qªv¯Qª�«H¬
¯B«T«>¨Qª�·Tªv©-´V¯Q«V­-°v©-¥>¯Q©0¯Q²>©�ªv«T·>°g­-©0­-«>´T©0¥T®>´j©K¤$©-­�·T¯B¥TÓ>¨Q©O§l°v«T¶T°v¥T¦5Æ>¥T®T´V¨B±QÓ>°g¥T°v±Q©�ª8¥>®T´Vªg«�¬z¯B³_¥T°v©�·z§l«T®V³_²T±B­-²V¯B²T©0©Á¤$©�­-·>¯Q±B®T¶
ªv«H¬-¯Q³_¥>°g©0´T©K§l©-®>´Tªv¸
Õ_���T¢<�0Ö<�H�<¢<½V�T�<¢�×��<��¡-¾<�>�g�-���5�-¡��T��¢8�
c5;VL-;>SjU>C-DHC-[>PQE0L-;>SjSVE-DHL-NBC-P�L-;>dTE0NQf�C-uTC-NBPQC�[TPBE
Ø5©�ªg­�°g±BÓT©0¯Q²>©�°v¥T¯B±Q«>®T¥T¨K¬-«T°�¯Q²>©�¦5¥>Ù-©0«T°�ÓT·zÀÚ´>©-­-±Bªg±B«T®>¸



Õ_½>�<�0�T ��5�-�>�Q��Û�ÜTÝ5���-�B F�B¡-�>�F�B�T�<Ü>�T�<¢�Ý5�T�B�Q¢.�T�H�Q�>���5¡-�H�B�T�B�F½>ÞF�B�-�vß%�
M8nYE0L-;Td>E�fvnYC-PBP�[TE0DFE�uYNBE-A0E-dVA�nYE�XYE-uTE-D�fgNB{YXYNB=@NBL-C�XY?�Sj;>dTNB=@NBL-C-?BNB;TXYf�C-DHE�SVC-d>E�?B;V?QnYE0L-;>dTE�kJMOnTE�?BE-fv?$fvWYNB?QE0fgnY;>WYPBdj[>E�DHWYX+?B;
d>E-?BE-DHSjNBXYE0?QnTE�E�=@=@E�L-?Bf8;>=h?BnYE0L-nYC�XY{YE�fwkJc5E�Aà?QE�fg?Bf8SVC-��[>E�C�dTd>E-dVC-f�XYE-L�E-fgfvC-DH�.k
Ö.¡-¾<��¢<�<�B�� H�T�0�5�-�>�Q��Û��gÜ>Ý5�-�-�B H�Q¡��T�H�Q�>�<ÜT�>�<¢�Ý5�>�Q�B¢<�T�H�B�T�8�
�Ïf�dTE�E-SVE-dVXYE-L�E-fgfvC-DH��[T�+?QnYE0dTE�uYE-PB;TU>E-D
ás©-°g± ¬-±Q­�¥T¯B±Q«>®j©�®Tªg·>°g©�ª8¯B²T¥>¯$¯B²T©O§l°v«T´>·T­-¯�«�¬�©�¥T­�²j¨B± ¬-©0­ÁÀ$­�¨Q©O§l²>¥Tªv©�ªv¥T¯B±Qª ¬z±B©-ª�¯Q²>©�­�«T®>´T±B¯Q±B«T®>ª8±B¦�§l«>ªg©-´V¥T¯�¯B²T©0ªg¯B¥T°v¯$«�¬�¯Q²>©
§�²T¥>ªg©-¸Vâ@£O¸�¶T¸�Æ>¯Q²>©�°v©-È>·T±B°g©-¦5©�®T¯Bª8¥>°g©0°g©�µ-±B©-³_©-´V¯B«j©�®Tªg·>°g©0¯Q²>¥T¯�©-¥>­-²V°g©�ÈT·T±B°g©�¦5©-®>¯$±Bª�¬z©�¥Tªg±BÓT¨B©-Æ>·T®>¥T¦5ÓT±B¶T·>«T·>ªgÆT¥>®T´
µ�©-°v± ¬-±Q¥>ÓT¨B©-ã�¯B²T©0­-«T´>©�±Bª�°g©-µ�±Q©�³_©-´V¯Q«V©-®>ªg·>°g©0¯Q²>¥T¯�¥T¨B¨�·Tªg©�°8°v©-È>·T±B°g©-¦5©�®T¯Bª8¥>°g©s¬z·>¨Q¨ ÀÃ¥T´T´>°g©�ªgªg©�´T¸�äÇá�¥>¨Q±B´T¥>¯Q±B«T®V±B®Tµ-«>¨Qµ�©-ª
©�®Tªv·T°g±B®T¶V¯B²T¥T¯�¯B²T©O§l°v«T´T·>­-¯�¦5©-©�¯Qª�°g©�ÈT·>±Q°v©-¦5©-®>¯Qªv¸Ðás¥T¨B±Q´>¥T¯B±Q«>®j¥>­-¯B±Qµ�±Q¯B±Q©�ª8±B®T­�¨Q·>´T©0ÈT·>¥T¨B± ¬-±Q­�¥T¯B±Q«>®j¯B©-ªv¯Q±B®T¶V¯B«j©�®Tªg·>°g©0¯Q²>¥T¯�¯B²T©
·>ªg©�°8¥>®T´Vªg«H¬-¯B³_¥T°g©0°g©�ÈT·>±Q°v©-¦5©-®>¯Qª�²T¥>µ-©0ÓT©�©-®Vªg¥T¯B±Bª ¬-±Q©�´jâ ¿ ©-©0å�±B¶T·>°g©0£�¸�æTäF¸jçO©-µ-±B©-³_Æ>µ-©�°g± ¬z±B­-¥>¯Q±B«T®>ÆT¥T®>´jµ�¥T¨B±Q´>¥T¯B±Q«>®j­�¥T®VÓT©
¯B°g©�¥T¯B©-´V¥Tª�ªg©K§l¥T°v¥T¯B©�¥>­-¯B±Qµ�±Q¯B±B©-ª�«T°�±Q®>¯Q©�¶T°g¥>¯Q©�´j¥>®T´�§l©�° ¬-«T°g¦5©�´j¥>ª8«>®T©0¥T­�¯Q±Bµ-±B¯ À�¸

É5���T���Q�>�<�����<��Ö<¡-¾<��¢<�<�B���>�<¢�×O�-�-�v�T�<�.�-���5�-¡��T�-¢��
M8nYE0dTE-uTE-PB;TUTE�D�nYC-f�L-;>SjU>PQE�?QE0C-WY?B;TXT;TSV��?Q;V=@WTDF?BnYE-D�d>E-uYE�PQ;>Uj?BnYE0L-;Td>E�A0nYE�X+C-XTdjNB=h=FWY?BWYDFE0DHE-fgE�C-DHL-njUTDH;TuYNBdTE�f8[>E-?B?QE�D
algorithms.

�5���<�<���g�H�-�0�5¡-¡-���<�H�T�<¡���¼5���Q�H�-���Q�V�5�-¡��T�-¢��
M8nYE0L-;Td>E�nTC-f�[TE-E�X+C�L-L-E�UT?BE-dV[T��?BnYE0L-WYfv?Q;>SjE�D \ A0nY;VNQf�?QnTE�d>E-uYE�PQ;>UTE-D b [TE�L-C-WTfgE0NQ?�SVE-E-?Bf�?QnYE0DHE-�TWTNQDHE-SVE-XY?Bf�PQNBfg?BE-dVNQX
Requirements

XYE-C�D�?QnYE0[TE�{YNBXYXYNBXY{+;>=h?BnYNBf8:<G o G�k

�5�B�gè�ég¢<���<�F�B H�Q¡��T�H�Q�>�<ÜTêë�B�F�BìT�>�F�B�T�.ÜT�T�.¢��5�T�>�Q¢.�T�<¡����5��¡-�T��¢<ÞH�gßJ�
|_NBfg�jDFC�?QNBXY{ ^ ;TDHS�íTmVA�C�f8fvWY[TSVNQ?B?BE-dV?Q;V:<��GhîïL-;>SjSVNQ?B?BE-E0C-XYdVfgnY;>A�E�djXTE-{YPBNQ{TNQ[>PQE0DFNBfg�j?Q; Z C-| ]

év�<�g�H�T�B�B�T�H�Q�>��×��B�T�8�
ËHXYfv?QC�PQPBC-?BNQ;>X+fvWYUTU>;TDH?$L�;TXYfvNQfv?Qf�;T=lC0fgE-?�;>=hfvL-DHNQU>?Qf'R$~ b UTC-L��YNB?QWYU –

dTE-L�;Td>E-�TWTXY?QC�D�C-XYdVfgE�?$WTUjd>NQDHE-L�?Q;>DF��fv?QDHWYL�?QWYDHE0=@;TD
NBXYfv?QC�PQPBC-?BNQ;>X+;>X+?BnYE�?BC-DH{YE�?$U>PQC�?Q=F;TDHS�C-XYdVÍ b ËHXYfg?BC-PBP –

d>E-?BE-DHSjNBXYE0fg��fg?BE-S�C�DFL�nYNQ?BE-L�?QWTDFE \ ËH|_ËHð5�T:<WYXT� ] DHC-���TE�?QL b C-XYdVL-DHE-C�?QE0C-XC�UTU>DF;>UTDHNQC�?QE0SjC��YE-=FNQPBE$k
év�<�g�H�T�B�B�T�H�Q�>��Ö<¡�¾<�-¢<�.�Q�0�5�-¡��T�-¢��

N/A



êë�>�Q�.�F���<�T�<¡���×O�Q�>�8�
M8nYE-DHE+NBf�XT;�fgL�nYE-d>WYPBE-d�SVC-NBXY?BE-XYC�XYL-EjUTPBC-XY�.[TWY?lWYfgE�D

-
C-XYd�dTE-uTE-PB;TUTE�D

-
DFE�UT;>DF?BE-dñ[>WY{Yf�A0NBPQPh[TE�=FNQ�YE�dñC-XTdñC-L�L-WYSVWYPBC-?BE-dT�sA0NB?Qn

U>E-DHNQ;>dTNBLÃDFE�PQE�C-fvE-f5;T=_L�;TDHDFE�L-?BE-dòL�;TdTEÃC�f5dTE�E-SVE-dò=@NB?�[>��?BnYEÃdTE�uYE-PB;TU>E-DJk>ËFXÐ[TE�?QA0E-E�XÐUTE-DHNB;TdTNBLÃDHE-PBE-C-fvE-fv�h[>WY{�=FNQ�TE-fÏA�NBPBP�[TE
U>;Tfv?QE�dj;>X+?BnYE�d>;TL�WYSjE�XY?BC-?BNQ;>X+fgNB?BE�NBX+nY?BSVP$=F;TDHSjC�?�;TX+?BnYE ]_o :<pqL�PQ;>WYdjNBX+?BnYE0=@NBPQE�Rrs[TNBE-dTDH;TXTtQU>WY[TPBNQL�ÌTnY?BSVPQt ] =@P ` d>uYiTtBL-=FP ` dTuYi>ÌTWYU>dTC-?BE-f'k nY?BSjP

and
uYNQfvNQ[>PQE0;TXj?QnTE�A0E-[VC-?ÁR

http://fmad-www.larc.nasa.gov:80/~biedron/Cfl3dv6/cfl3dv6_updates.html

¼5�>�< H�Qì>�<�-�>�F�B�T��êë�T�<�>ìT�-���-�<��×��B�T���
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